NaturalGas

EPA POLLUTION PREVENTER

OnbIT
NMPUMEHEHUS

Ot naptHepoB nporpammbl Natural Gas STAR

INSTALLING VAPOR RECOVERY UNITS ON CRUDE OIL
STORAGE TANKS

YCTAHOBKA KOHOEHCATOPOB A5A CKNAOCKUX
PE3EPBYAPOB CbIPOW HE®TU

B CoeguHeHHbIx LWTatax cywectsyeT okono 573 000 pesepByapoB 4515 XpaHEHUS CbIpon HedbTn. DTN pesepByapbl
NCMONb3yTCH AN XpaHeHns HedT B TeHYEeHMe KOPOTKOro neproda BpeMeHu A cTabunmsaumm ee notoka mexay
3KCNyaTaLMOHHOW CKBaXMHOW 1 TPyBONpoBOAOM MM NOrpy30YHbIM NyHKTOM. Bo Bpems xpaHeHus nerkve
YrMeBOAOPOAb!, PACTBOPEHHbIE B CbIPOM HE(TU, BKIOYAS METaH 1 Apyrue netyvme opraHnyeckue coegnHerus (J1OC),
rasokoHgeHcaTtHble xugkocTtn (MXK), onacHble 3arpsasHuTeny Bosgyxa (O3B) un gpyrve nHepTHble rasbl, MCNapsTCa Uu
"MrHOBEHHO ucnapstoTtca” n cobuparoTcs B CBOOOAHOM NPOCTPAHCTBE MEXAY XMUOKOCTBIO U 3aKPbITON KPbILLKOW
pesepByapa. [MocKornbKy YpOBEHb XMOKOCTU B pe3epByape U3MEHSIETCS, 9TV Napbl YacTO BbIXOAAT B aTMOCAEPY.

EgnHcTBEHHBIM cnocoboM NpenoTBpaLLeHnst SMUCCUM NETKMX NapoB YIIeBO4OPOA0B U MOMyYEHMS 3HAYNTENBHON
3KOHOMUW SIBMSIETCH YCTAHOBKA KOHAEHCATOPOB Ha HediTexpaHunuiiax. KoHaeHcaTopbl NpeacTaensitoT cobom
OTHOCUTENBHO MPOCTbIE CUCTEMBI, B KOTOPbIX KOHOEHCUMPYETCSt OKONo 95 NpoLEHTOB NApOB C BbICOKOW TEMIOTBOPHOM
CnocoBbHOCTL. OTM 06BLEMBI Napa MOXHO NPOoAaTh UM UCMONBb30BaTh Ha MPOM3BOACTBEHHLIX Y4acTKax B Ka4ecTBe
Tonnuea. B HacTosiee Bpems B HedbTegoObIBatoLLel oTpacny yctaHosneHo npumepHo 8 000 - 10 000
KOHOEHCATOPOB, K KOTOPbIM NOACOEAMHEHO B CPedHEM YETbIpe pe3epByapa.

MapTHepbl nporpammbl Natural Gas STAR nonyumnu cyLecTBEHHY0 S3KOHOMMIO OT KOHAEHCALMM U NPOAaXN napa 1 B
TO K€ BPeMs1 CyLLECTBEHHO COKpaTUIIN SMUCCUI0 METaHa M ONacHbIX 3arpsidHuTenen Bo3gyxa. o oueHkam napTHepos,
npv 4OCTaTo4MHOM obbeme napa, yCTaHOBKa KOHAEHCATopa Ha OAMH UM HECKOMbKO pe3epBYyapoB XpaHEHUs Cblpov
HedpTV NoMoxeT cakoHoMUTb Ao $260 060 B rog 1 OKynUTCS Yepes Tpu Mecsiua. B atom otyete cepum "OnbIT
npuMeHeHns" coobLLaeTcst 0 TOM, Kak napTHepPbl MOTYT MPaBUIbHO ONPEAENUTb MECTO U BPEMS YCTAHOBKM
KOHLEHCATOPOB AMs NOMyYeHNs1 SKOHOMUYECKUX N SKOMOrMYECKNX BbIrO.

McTounuk |TopoBor 06bem Metop, CtoumocTb KanutanbHble | CTOMMOCTb EXerogHoro Mepuopn
aMucCUM | MOTEPSIHHOTO | CHWXKEHWSI 06BLEMOB | KOHAEHCMPOBaH- 3atparbl U 3KCTIyTaLMOHHOIO U | OKynaemocTu
rasa, Tbic. PyT.*| moTEpsiHHOO rasa Horo rasa, $ 3aTparbl Ha TEXHNYECKOTO
(TblC. M®) yCTaHoBKY, $ obcnyxviBaHus, $
Pesepsyap| 4 900 (139) - KoHpeHcaTop $13 000 - $26 470 - $5 250 - $12 000 OT 3 mecsiueB
XpaHeHus | 96 000 (2718) $260 000 $77 000 0o 3,4 net
Hed T

' CtoumocTb rasa $3/tbic. dyT.? ($106/Tbic. M*) yMHOXEHa Ha 95 NPOLIEHTOB EXerofHbIX NoTeph rasa.

HacTtosawmn gokyMeHT - ognH 13 ot4yetoB cepum "OnbIT NpuMeHennst”, paspabotaHHon EPA B cotpyaHuyecTBe ¢
rasoBoW oTpacribio B pamkax npoektoB nporpammbl Natural Gas STAR.



Cblpasi HepTb B €CTECTBEHHbIX YCIOBUAX COAEPXKUT MHOTO JErknx
yIMeBoaopoaoB B pacTBopeHHoM Buae. [Npu oTkauke HeddTn Ha NOBEPXHOCTb
1 ee nepepaboTke MHOrMe Goree ferkme yrneeBoaopoabl, a Takke Boaa,
OTOEensATCs cenapaTopammy BbICOKOrO M HU3KOTO AaBreHusi. 3atem cbipast
HeddTb NepekayMBaeTcs AN XpaHeHUs! B pe3epByap B OXuaaHWM Npodaxu v
TPaHCMOPTMPOBKM [0 MECTa, 1 OCTaBLUMECH B HeTW YrreBOOopOabl B BUAE
napoB Takke MOCTyNaloT B pe3epByap. OTU Napbl BbiNycKaloTcs B
aTtMocdepy, nMbo cxkuraloTcs B dpakene, IMGo KOHOEeHCUPYOTCS B
ycTaHoBKax. [1oTepy ocTaloLLMXCs NErKMX YINeBoAOPOAOB pacnpeaensoTcs
Mo TPEeM KaTeropusim:

% [loTepn OT CxuraHnsa napoB B dakere npu cnmese HedT B pe3epsyapbl
ANsi XpaHeHWsl, HaxoasLLmMecs Npy atTMocepHOM AaBneHnmn Yepes
cenaparop WUnu HarpesaTenb-04MCTUTENb, paboTatoLmn Npy AaBneHnm
okoro 35 yHTOB Ha kBagpaTHbIv Atonm (241,3 kla).

* PaGoune notepu, NPOUCXOASLLIME NPU U3MEHEHUM YPOBHS XXUAKOCTM U
nepemeLLBaHUI COAEPKMMOro pe3epByapa, Koraa NoTok CBexen HedTu
LMPKYIMPYET B pe3epByapax XpaHeHusl.

* [locTosiHHbIE NOTEPU, HaBNAaeMbIe MPY EXXEAHEBHBLIX U CE30HHbIX
nepenagax Temneparyp.

O6beM razoBoro napa, UCnapsoLLErocs U3 pesepByapa XpaHeHus!, 3aBUCUT
OT MHOruX bakTopoB. M3 6onee nerkon cbiport HedTu (MIOTHOCTL B
rpagycax AMeprKaHCKoro HedTsiHOro MHCTUTYTa > 36°) ncnapsietcsa 6onbLue
nerkux yrneBogoponoB, Yem u3 bornee TAXKeNoro Cbipbs (MAOTHOCTb B
rpagycax AmepurkaHCcKoro HedpTsiHoro MHCTUTYTa < 36°). B pesepByapax
XpaHeHus HepTn C ee UMPKYnsLmMen U BbICOKON 0BLLEN NponyCKHON
CMOCOBHOCTBIO NPOMCXOAUT ucnapeHne GonbLunx o6bemMoB "pabounx” napos
MO CpaBHEHUIO C 06beMaMu 13 pe3epByapoOB C HU3KOW NPOMYCKHOM
CMOCOBHOCTLIO, rae HepTb XpaHuTca bornee AnuTernsHOe BpeMs U1
nofBepraeTcy BbIBETpUBaHUIO. B ntore, paboyasi Temnepartypa v gaBneHue
HedTU B KOHTENHEpPE, N3 KOTOPOro He(Tb CIIMBAETCS B pe3epByap XpaHeHus,
BMMSIOT HA 06bEM UCNapSIOLLMXCS U3 HE(PTH ra3os.

CocTtaB KOMMOHEHTOB 3TVX MAapOB pasfnnyeH, HO OCHOBHbIM KOMMOHEHTOM
sensietcst MeTaH (okono 40 - 60 npoueHToB). [lpyrne KOMMNOHEHThI BKIOYaT
Gonee croXHble NO COCTaBy YrNeBogopoabl, Takne Kak nponaH, ytaH u
3TaH; UHEPTHbIE NPUPOAHbIE ra3bl, TaKMe KakK a3oT U YIMeKMCbIv ras u
OnacHble 3arpsa3HUTENN BO3AyXa, Takme Kak, 6eH3on, Tonyon, aTunbeH3on u
KCuron (BMecTe 3TK YeTbipe ONacHbIX 3arpsa3HnUTens Bo3ayxa ob6o3HavakTcs
BTEX).

YcTaHoBKM kKoHAEHCUPYHOT 6onee 95 NPoLEeHTOB aMUCCUK YTIIEBOAOPOAOB,
HakannBaeMbIX B pe3epByapax. [MocKkonbKy KOHAEHCMPOBaHHLIE Mapbl
cofepxat ra3okoHAeHcaT (gaxe nocre Toro, kak KoHaeHcaT Obin nornoLleH
BCacCbIBaOLLMM ra3004NCTUTENEM), OHU COXPaHSAOT TEMIOTBOPHYHO
CNnocoBHOCTb, KOTopas NpeBbilLaeT TpeboBaHMs NoO KadecTBy rasa B
Tpybonpoeoge (ot 950 o 1 100 GpuTaHCKMX TEMMOBLIX €AMHUL, Ha
CTaHgapTHbIN Kybudeckuii dyT (oT 8 536 kkan/m® go 9 893 kkan/m®). B
3aBMCMMOCTU OT 06beMa ra3okoHAeHcaTa B napax, TennoTBopHas
cnocobHocTb MoxeT aocturatb 2 000 GpuUTaHCKMX TENNOBbIX eANHML, Ha
cTaHaapTHbIn kybudeckmn dyT (18 000 kkan/m?). MNosTomy B 06bEMHOM
OTHOLLEHMN KOHOEHCUPOBaHHLIE Mapbl MOryT ObITb OoMnee LEHHbIMUY, YeM
MeTaH B OTAENbHOCTH.

Ha puc. 1 npuBegeHa cxema KOHAgHcaTopa, YCTaHOBIIEHHOTO Ha OTAENTbHOM
pesepByape A51s XpaHeHWs1 Cbipoi HedhTH (CUCTEMA MHOTOCEKLIMOHHOIO
pesepByapa obLuenpuHsTas). Mapbl yrmeBogopoaa, U3BreyYeHHble 13



pesepByapa nof HU3K1M AaBrieHneM, 06bIYHO N3MEHSIIOLLLEroCs OT YeTbIpex
YHUUIA J0 ABYX (DYHTOB Ha KBagpaTHbIn AtonM (2-14 klMa), nogatotcst Ha
cenapatop (BcacblBatoLLyto Tpyby razoounctutenst) ansi cobopa nobon
XMOKOCTK, KoTopasi KoHAeHcmpyeTcs. 2KMAKOCTb OBbIYHO peLMpKynupyeTcs B
pesepByap Ans XxpaHeHus HedTu. VI3 cenapatopa napbl BbIBOAATCS Yepes
KOMMpeccop, KOTOpbI o6ecneunBaeT HU3KOe AaBreHne BCacblBaHUS B
cucTemy KoHaeHcatopa. (Ons npenoTepalleHns cos3aaHns Bakyyma B
BEPXHEN YacTu pesepByapa npu oTkadke Hedd T, Koraa ypoBeHb HeddTu
CHWXaeTCsl, KOHAEHCATOP OCHALLEH YCTPONCTBOM YMNpaBreHus,
nepeKpbIBatoLLEro KOMMNPECCOP M OTKPbIBaKoLero obpaTtHbI NOTOK napa B
pesepByap). 3aTem KOnM4eCcTBO NapoB 3aMepsieTCs U yaanseTcs U3 cucTembl
KOHAeHcaTopa A5 nodayun B TpyOONpoBOA MMM Ha TOMMMBHYHO CTAHLMIO.

Puc. 1: YctaHOBKa KOHOeHcaTopa CO CTaHAAPTHbLIM CKIaaACKUM
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KOH,EI,eHcaTOpr MOryT obecneunTb CyLeCTBEHHbIE 3KONTOrm4eckme mn
9KOHOMUMYECKME BbIroAbl ONA HECbTe- N ra3ogo0bIBaOLLMX KOMNaHWNA. [a3bl,
ncnapmsLineca m3 CblpOVI He(bTVI N KOHOEHCMPOBaHHbIE B YCTAHOBKaX, MOryT
ObITb BbIFOAHO npoAdaHbl Ui NCNoJ1ib30BaHbl Mpu pasnnyHbIX ornepaundx.
KOH,EI,eHCVIpOBaHHbIe napbl MOXXHO MCMNOJib30BaThb Clieayrwmnm 06pa30M:

% nofaTtb B ra3oCO0pHbIV TpyOONpoBOa ANst NPOAAXM
BbICOKOK@4YeCTBEHHOIO NPUPOOHOro ra3a BbICOKOW TEMSIOTBOPHOCTY;

% MPUMEHUTb Kak TONSIMBO AN COOCTBEHHbIX HY>X[;

* MOACOEAVHUTL K PEryiMpoBOYHOMY Y3ry AJ18 OTAeNeHWs ra3okoHaeHcaTa
1 MeTaHa, ecrniv 06beM ra3okoHAeHcaTa 1 ero LieHa KOMMEPYeCKM
npuBneKkaTernbHbl.

lMpepnaraemble YCTaHOBKU MO3BOSSIIOT KOHAEHCMPOBATh OMNacHbIe
3arpsA3HUTENM BO3adyxa M 0b6ecnevmBatoT CHUXKEHNE MX BbIDPOCOB, KOTOpble
pernamMmeHTUpyroTcs Ans komnaHun B Pasgene 5 3akoHa o uncton
atmocdepe CLUA. YnasnmBaHve MeTaHa Takke NO3BONSAET YMEHbLUNTb
amuccuio Mol Horo napHukosoro rasa (Title V of the Clean Air Act. By captur-
ing methane, VRUs also reduce the emissions of a potent greenhouse gas).



KomnaHun, ncnonb3yrwwne ana XxpaHeHns He(*)TI/I pesepByapbl C
HEeMOABWKHOWN KprLIJeIZ, MOTyT OUE€HUTb 3KOHOMWYECKYH SCPC*)GKTI/IBHOCTb
YCTaHOBKM KOHOEHCATOPOB Ha OCHOBE CIefyrLWnX HECITOXHbIX OEencTBun.

9tan 1: BbI6bop BO3MOXHOro mecta

yCTaHOBKM KOHAeHcaTopa.
MpakTnyeckn nobon pesepsByapHbIN
napk npegcraensaeT cobomn
NOTEHLMArnbHbIA y4acToK Ans
yCTaHOBKW KOHAEHcaTopa.
KntoueBbIMM MOMEHTaMU YCMELLHOO
npoekTa BHeOPEeHNs KOHOEHCaTOPOB

MAaTb aTanoB oueHKU 3chPeKTUBHOCTH
NPUMeHeHUs1 KOHAEHCaTOPOB:

1. Bbibop BO3MOXHOIrO MecTa yCTaHOBKM
KoHgeHcaTtopa.

2. Onpepenexve obbema aMmuccum
napos.

3. OnpepeneHne cToMMOCTH

SABMSOTCS YCTONYMBOE NOCTYNfeHne
O0CTaTo4YHOro obbema napoB Chipov
HedTW 1 CyLLEeCTBOBaHME PbIHKA
cbbiTa 4NA Npon3BeaeHHOro
npogykTa. NoTeHumanbHbIn 06bem
napoB 3aBUCUT OT cocTaBa HedpTu n
WHTEHCUBHOCTW €€ noToka 13 pesepsyapa. [Npu Bbibope MecTa yCTaHOBKM
KOHLEHCATOPOB CreayeT yunTbiBaTb CTOMMOCTb MOACOEeANHEHNS
TpybonpoBo4a ANs MapLUpyTU3aLmMn NapoB 3a npeaernbl NroLwanku.

BO3BpaLLeHVs NapoB B XnAKylo asy.
4. OnpefeneHne CTOMMOCTU NPOeKTa.

5. OkoHOMUMYecKas oLeHKa NpoekTa.

OT1an 2: OnpegeneHue o6bemMa 3IMUCCUM NMAPOB. DMUCCUS MOXKET ObITb
n3MepeHa unu oueHeHa. [ns namepeHust MakcmarbHbIX 06bEMOB aMUCCUn
MOXXHO MCMOSb30BaTh AnadparMeHHbIN pacxodoMep Ui PErMCTPUPYOLLNIA
MaHOMETP, Tak KaK 3TOT nokasarerb UCNonb3yeTcsa ANng onpeaeneHus
pa3mepoB koHaeHcaTopa. OgHako anadparMeHHbIN pacxogoMep MOXET He
NOAOWTM ANs ANUTENbHbLIX N3MePEHUI 00X 06bEMOB 13-3a HU3KOTO
OaBrneHus B pesepByapax. Pacyet nonHom ammccumn napa m3 HedTsHbIX
pe3epByapOB MOXET ObITb 3aTPYAHEH MO MHOMMM MpPUYMHAM, KOTOpble
OKa3blBaKT BNnsHME Ha 06beM rasa, npeanonaraemMoro Ansi Bolinycka us
pesepByapa Cbipon HedTU, 1 BKMKOYAKOT criegytoLLee:

1. PabBouune gaeneHue 1 TemnepaTypy B cenapatope npu cnvee HedpTn B
pesepByap v [JaBrneHue B pe3epByape.

2. CocTaB HedOTW M MNOTHOCTb HEPTENPOAYKTOB B rpagycax AMeprKaHCKOro
HeTSAHOro MHCTUTYTA.

3. Pabouvne xapaktepuctuku pesepyapa (Hanpumep, 06beM Npoaax,
rabapuTbl pesepsyapa).

4. Temnepatypy OKpyxatoLlern cpeapl.

EcTb ABa nogxoda ANs OLEHKM KonnyecTBa aMmUCcCUn napa us pesepByapoB
cbipor HedpTn. Oba nogxoda OCHOBaHbLI HA NPUMEHEHUN ra3oBoOro oakTopa
npv 4aHHOM [aBrieHnn 1 TemnepaType 1 BbIpaXakoTcsl B CTaHAAPTHbIX
Kybuuecknx pytax Ha Gappenb HedTu.

MNepBbI NOAX04 OCHOBaH Ha OLEHKEe NMIIOTHOCTU HeTENPOAYKTOB B
rpagycax AMepuKaHCKOro HeTSIHOrO MHCTUTYTa M JaBIEHWMUN B cenaparope
ONs onpeaernennst ra3oBoro aktopa (puc. 2). 3T 3aBUCUMOCTM NMOSyYeHbI
Ha OCHOBE 3MMUPUYECKNX AaHHbBIX UCMapeHus B TabopaTopHbIX 1 NOMEBbIX
YCMOBUSIX.

C nomoLupbto rpa(bMKa MOXHO ﬂpVI6ﬂI/I3MTEJ'IbHO OUEHUTb BO3MOXHYH



amuccuio NapoB u3 6appens HedTu. Tak, NycTb 3a4aHa onpeaeneHHas
NAOTHOCTb HEOTENPOAYKTOB, Hanpumep, 38° 1 AaBneHve B CIIMBHON
emkocTu (Hanpumep, 40 chyHTOB Ha KBagpaTHbIN Aronm (276 klMa), Torga
MOSHBIN 00beM Napa MOXET ObITb paccymTaH Ha Gappenb HedTw, Hanpuvep,
43 doyHTa Ha KBagpaTHbIn AtoriM Ha Bappens. Npu pacyete obbema amuccum
Ha Gappernb, NonHasi BENMYMHa 3MUCCUN U3 pe3epByapa MOXET ObiTb
onpegerneHa yMHOXEHMEM pacyHeTHOWN BEMMYMHBI Ha 00LLiee KONMMYeCTBO
HedTU, LMPKyNMpytoLLel Yepes pesepsyap. [pogomkasa 3T paccyXaeHnsi B
NpPeanonoXeHnUn, YTO CPeaHsst NPOMNyckHasi COCOOHOCTb COCTaBNAET

1000 Gappenen B cyTku, Norny4MM obLLy0 aMuccuio B 43 ThiC. yT® B CyTKM
(1 218 m® B cyTKM) (pUcC. 3).

Puc. 2: PacuyeTHbI 06beM napa B pe3epByapax XpaHeHusi HedpTn
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[JaeneHvie B cocyae crnviBa B pesepsyap, (PyHT Ha KBaapaTHbIi OoiM

WcTounuk: Griswold & Amber (1978)

HepocTtaTtku aTOro noaxona 3akro4valoTcs B OTCYTCTBUM MHAOpMaLUn O
COCTaBe BbIXOAALLNX

napos K Puc 3: O6em (Q) amuccumn napos
HEBO3MOXHOCTU HalTH yrneBoAopoAoB
OTINYNA MeXIY

neTy4mm [aHo:

OpraHN4eCcKMMm

[noTHoCTb HedTeNPOAYKTOB B rpagycax AMepUKaHCKoro

COeANHEHNAMM 1 HedTSHOro MHCTUTyTa = 38°
onacHbIMM
3arpsI3HUTENSIMM [aeneHve B cenapatope = 40 pyHTOB Ha KBagpaTHbIV
BO30YXa, YTO MOXeT Awoiim (276 KTa)
ObITb BaXXHO AN PacxogHbii unkn Hedtn = 1 000 Gappenei/cyTkm
KOHTPOIsi Ka4ecTsa O6beM aMyccun napos = 43 Tbic. ¢yT./Gapperns (1,2
BO34yXa, a Takke Ana | Teic. M®) (AaHHbIe puc. 2)
onpeaenexHus Q=43 2 3

= TbiC. cpyT.>/6appens (1,2 Tbic. M*/6appenb) X
CTOMMOCTU ®y bp ( PP )

1 000 6appenen/cytkn = 43 TbiC. hyT.’/CyTKN
yneTy4mBaroLLnxcsa (1,2 Tbic. M¥/CyTKM)
napos.




Btopoli nogxoa cocTtouT B NpMMeHeHUM nporpammMHoro naketa E&P Tank,
2.0", aBnsoLerocs HOBoW Bepcuel NporpaMMHOro obecneyeHus
AMEPUKAHCKOTO MHCTUTYTa HE(TK, B KOTOPOW YTOYHEHA NCXOOHAs MOAENb.
MapTtHepbl nporpammel Natural Gas STAR pekomeHaytoT nporpammy E&P
Tank kak ny4llee JOCTYNHOE CPELACTBO NP OLIEHKE SMUCCUN N3 OYUCTHBIX
yCTaHOBOK pe3epByapoB.

MporpammHoe obecneveHune, paspabotaHHoe AMEPUKAHCKUM MHCTUTYTOM
HedTn n NccnegoBaTenbckuM MHCTUTYTOM rasa (Gas Research Institute),
Ha3BaHWe KOToporo 6bino n3mMeHeHo Ha MHCTuTyT TexHonorum rasa (Gas
Technology Institute), no3BonsaeT oueHnBaTh SMUCCUN N3 BCEX TPEX
MCTOYHWUKOB - MITHOBEHHOE MCnapeHne, pabouunii pexum 1 Bo BpeMst
OCTaHOBKM, UCMOMb3yst TEPMOANHAMUYECKYHO MOAENb MIHOBEHHOTO
ncnapeHust 1 UMUTaLMOHHY0 MoAerb pesepByapa C HeNOABWXXHBIM CBOLOM
Ans pabovero nepuoga v nNpu octaHoske. OnepaTop A0MKEH UMETb paf
AaHHbIX Nepes nucnonb3oBaHvem nporpammbel E&P Tank, Bkniovas:

[aeneHne n Temnepatypy cenaparopa.

CoctaB HedbTn B cenaparope.

BasoByo BenuunHy gaBneHust.

YnpyrocTb napos no Pengy Ans ToBapHON HedTn.

Hopmy otbopa ToBapHom HedTw.

I

[noTHOCTb B rpagycax AMepUKaHCKOro He(PTAHOrO MHCTUTYTa TOBapPHOM
HedTn.

Mporpamma E&P Tank Takke no3BonsieT onepartopy BBOAWTL Gornee
OeTanbHy nHdopMaumio 06 3KChyaTauMoHHbIX PEXUMax, Kotopas
MOMOTa€T YTOYHUTb OLIEHKY aMuccuu. imess 4ONONHUTENbHbIE AAaHHbIE O
pa3mepe pe3epByapa, popme, BHYTPEHHEN TeMnepaType 1n Temneparype
OKpy>KatoLLel cpeabl C MOMOLLbIO MPOrpaMMHOro obecnedeHnss MoXXHO
BbIMOMHMTE Bonee ToYHble OLEHKU. Takas rmbKoCTb MOogenu Nno3BonsieT
afjanTupoBaTh ee K nmetowencs nHdopmaummn. CeoncTea HedTh B
cenapartope SBNSATCS KIo4eBon nHdopmaumen npn MogenMpoBaHum u
nporpamma E&P Tank cogepxmT onumio npoTokorna otbopa 1 aHanuaa npob
Onsi ToBapHou HedTK. B HacTosLee Bpemsi pa3pabaTbiBaloTcsi BEpcum
MporpamMmMHOro obecneyeHuns], BKIHYaroLMe OLEHKY 3MUCCUA 13
pe3epByapOB TEXHOMOrMYECKON BOAbI.

Otan 3: OnpeaeneHMe CTOMMOCTU BO3BpaLLEeHUS NapoB B XXUAKYHO
chasy. CToumocTb NapoB, KOHAEHCUPYEMbIX B YCTAHOBKE, U AarnbHenLas
peanunsauusi NpoayKLMN NPOU3BOAUTENSMW 3aBUCUT OT TOTO, FA4E OHM
HaxoOsiT NPUMEHEHNE:

1. Wcnonb3oBaHWe KOHOEHCUPOBaHHbIX MapoB A COOCTBEHHbIX HYXM B
KayecTBe TonnmBa oGecnevymBaeT SKBUBANEHTHY S9KOHOMUIO CPEACTB Ha
MOKYMKy 3aMeLLlIaeMoro Tonnmea, 0bbIMHO NPUPOAHOro rasa.

2. Mapbl (NPYPOAHbLIV ra3oKoHAEHcAT - 06oralleHHbI MeTaH), nogaBaemble

" AreHTCTBO OxpaHbl okpyxatoLLert cpefbl CLUA He NpoBoAUnO MHOroMNMaHoBbLIX TECTUPOBaHUM
nporpammbl E&P Tank u noaTtomy He MOXeT NoATBEpAUTL €€ Kak MHCTPYMEHT TOYHOW OLIEHKM
amuccun. OgHako napTHepbl nporpammbl Natural Gas STAR pekomeHgoBanv nporpammy E&P
Tank kak ny4Lunii 4OCTYMHBIA UHCTPYMEHT AJ151 OLEHKU 3MUCCUM NapoB U3 pe3epByaposB.



Ha ra3ocbopHbIN TPyOONPOBOA, AOMKHbI OLIEHMBATLCA KaK NPOJYKT C
BbICOKOW TEMNMOTBOPHOW CMOCOOHOCTLIO B pacyeTe Ha ThiCAYy KyOu4eckmx
dyTOB NApPOB.

3. lMapbl, nogaBaemble Ha nepepabaTbiBaOLWMA 3aBOA, FAe NPON3BOAUTCS
OTAEeNneHne NpMpPoaHOro ra3okoHAeHcarTa OT ra3oBOro NoToka u
nepenpoaaxka NpMpoaHbIX ra3okoHAeHcaTa U MeTaHa B OTAENbHOCTH,
Takke OOIMKHbI MMETb MOJIHYHO LIEHY, COOTBETCTBYIOLLYHO MPOAYKTY C
BbICOKOW TEMSIOTBOPHOWM CNOCOBHOCTLIO. Ha puc. 4 nnnoctpupyeTcs
METOZ, BbIYUCIIEHMSI CTOMMOCTU KOHAEHCUMPYEMbIX NapoB Mpu CpeaHen
ueHe $3,00 3a

ThICAYY KyBUYecKunx
dyToB ($106/TbIC. M°)

Puc. 4: CToMMocTb KOHOEHCUMpPYeMbIX NapoB

R=QxP

R = BanoBbIin goxon

Q = MHTEHCUBHOCTb KOHAEeHCauun napa (Tbic. dyT.*/AeHb)
P = uena npupogHoro rasa

npw TENNOTBOPHOM
cnoco6Hoctn 1000
BpuTaHckmx
TEeNnoBbIX eAVHUL, Ha

ThiCAYy KyGUYECKUX gac‘*f: : c. yTAoyT. (1,1 Thic. MY/cyT.) (95% ot 43 Ha
3 =41 TbIC. yT.%/cyT. (1,1 ThIC. M*/CYT. 0 OT 45 H
dyToB (900 kran/m?). puc. 3)

Mpw Bonee BbicOKOM P = $3/1bIc. pyT.}($106/TbIC. M?)

TENMOTBOPHON R =41 TbIC. dhyT3/CcyT. (1,1 ThiC. M¥/CyT.) X $3/TbIC. DYT.?
CMoCcoBHOCTU LieHa ($106/TbIC. W)=
npoaykta byaet $123/cyr.

poRy y $3 800/mec.

6onee BbICOKOW.

$45 600/rog,

Otan 4: Onpegenute ctoumocTb npoekta. OCHOBHbLIMY COCTaBASIOLLMMU
CTOMMOCTU KOHAEHCATOPOB SABMATCS NEePBOHaYarbHbIe KanuTarnbHble
3aTpaTtbl Ha 06opyaoBaHME, CTOUMOCTb MOHTaXa U 3KCnIlyaTaLMOHHble

pacxofpl.

KoHaeHcaTopHble CUCTEMbI BbIMYCKAKOTCS HECKOMBKMMI NMPOV3BOANTENSMM.
CToumocTb 060pyaoBaHMs, B OCHOBHOM, 3aBUCUT OT TEXHOSOMMYECKUX
napaMeTpoB YCTAHOBKYW, AaBlieHVs1 B TOBapHOM Tpy6ornpoBoae, KonmyecTsa
pesepByapoB B NMapke, pasmepa 1 Tuna KoMnpeccopa 1 CTemneHu
aBTOMaTU3auun. MMaBHble 3N1eMeHTbl KOHAEeHcaTopa - BcachiBatoLni
ra3o04UCTUTENb, KOMMPECCOp M BIIOK aBTOMaTU3MPOBAHHOIO YrpaBneHusI.
Mpubopbl ANs U3MepeHUin 06BEMOB rasa NprobpeTatoTcsl OTAENbHO 3a
[OMOMHMTENbHYIO NnaTy K 6a30Boi CTOMMOCTU GONbLUMHCTBA YCTAHOBOK.

Puc. 5: CtonmocTb 1 rabaputbl KOHAEHCAaTOPOB
Obbewm, MowHocTtb | Kanutanb- 3atpartbl Ha CTommocTb
ThIC. GyT.? Komnpec- Hble MOHTaxX, $ KCnIyaraumn u
(TbIC. M?)/CYT. copa, 3arpartbl, $ TEXHNYECKOTO
n.c. obcnyxusaHus, $/ron
25(0,7) 5-10 15125 7560 - 15125 5250
50 (1,4) 10-15 19 500 9750 - 19 500 6 000
100 (2,8) 15-25 23 500 11 750 - 23 500 7 200
200 (5,6) 30-50 31500 15750 - 31 500 8 400
500 (14,1) 60 - 80 44 000 22 000 - 44 000 12 000
MprmeyaHue: nHpopmaums 0 CTOMMOCTY NpedocTasnieHa napTHepamm
nporpammbl Natural Gas STAR v npoussoguTensMm KOHAEHCaToOpPOB.




LleHa T1NOBOW YCTAHOBKW KOHAEHcATopa 1 COMyTCTBYOLLME 3aTpaThl
npeacTaeneHbl Ha puc. 5.

Mpn kannMbpoBKe KOHAEHCATOPA, U3rOTOBUTENM, Kak NpaBuio, oLeHnBatoT
MaKCMMarbHY0 CKOPOCTb 3MUCCUM KaK ee YOBOEHHbI CPEAHECYTOYHbIN

obbem.

Takmum obpasom, onsa koHaeHcnpoBaHus 43 Teic. dyT./cyT. (1,2 Tbic. MP/CyT.)
napa (puc. 3) cnenyeT BblIOpaTb YCTAHOBKY C MUHUMAanbHON
NpPOn3BOANTENBHOCTLIO 86 ThiC. GoyT.*/CyT.

[MapTHepbl, yCTaHOBMBLLNE KOHOEHCATOPbl, U PUPMbI-U3rOTOBUTENN
coobLatoT, YTo 3aTpaTbl Ha MOHTaX MoryT coctaButb Ao 50 - 100 npoueHTOB
OT HayarnbHOM CTOMMOCTWN 060pyaoBaHuUS. OTW 3aTpaTbl MOryT
BapbUpOBaTLCS B 3HAYMTENbHLIX Npeaenax u 3aBucAT oT
MEeCTOpacnonoXeHns (Ha oTAaneHHbIX y4acTkax BO3MOXHbI Oonee BbICOKME
3aTpaTbl HA MOHTaX) N KONUYeCTBa pe3epByapoB (KPymnHbIe YCTaHOBKM
KoHAeHcaTopoB TpebytoT borbluee KONMYeCcTBO pe3epByapoB). 3aTpaThl HA
OTrPY3Ky, NOAroToBUTENbHBbIE PabOThl HA NPOMMNOLAaAKe, CTPOUTENBCTBO
NMOMeLLEeHUS NOA KOHAEHCATOPbI (AN 3alMTbl B XONoAgHOE Bpems roga) 1
JononHutensHoe obopyaoBaHve (4N yaaneHHbIX y4acTKOB, pexuma
aBTOMaTMYeCKOM PaboTbl) LOMKHbI YYUTBIBATLCS NPU OLIEHKe 3aTpaT Ha
MOHTa)Hble paboTbl.

OkcnnyaTaunoHHble 3aTpaTthbl K 3aTpaTthbl HA TEXHUYECKOe OBCNyKMBaHue
3aBUCAT OT MECTOMOMNOXKEHNSA KOHAEHCATOPOB (Ha y4YacTKax C CypOBbIM
KMMMaToOM KOHOEHCaTOpbl U3HALLMBAKTCA ObICTpee), OT CTOMMOCTM
3MNEKTPOIHEPTNM U KavecTBa A0ObIBaeMon HedTn. Hanpumep, napadvH,
cogepxalumimca B HeddTn, MOXET 3aCOPUTb KOHOEHCATOP U Ha ero
BOCCTaHOBIeHME NoTpebyoTca 6onbLlune 3aTparbl.

HakoHeL, cToumocTb Tpy6GonpoBoaa Ans noasoaa K napky pesepsyapos

BMecTe ¢ rnepepabarbiBatoLLyM 3aBOA0OM UMK HETENPOBOAOM SBIAETCS
3reMeHTOM pacyeTa BCeX 9KOHOMUYECKMX MoKasaTernein KOHAEHCaTOPHbIX
yCTaHOBOK. Takue 3aTparbl 04eHb CrieUnduyHbI 1 30eCh He
paccmaTpuBaroTCs.

Puc. 6: AkOHOMUYECKMI aHanNU3 NpoeKTa YyCTaHOBKU KOHAEHCATOPOB

MoLuHocTb, | 3aTtpaTthl Ha CToMMOCTb Crou- Cpok Bosspar
ThiC. pyT.> | YCTAHOBKY U | akcnnyaTtaumm | mocTb | okynae- |vHBECTMLWN,

(M?)/cyT. | KanuTaneHbIe [ 1 TexHUYeckoro | rasa?, MOCTY %

satpatbl, $ | o6cnymsanms, | $/ron
$/ron

25(0,7) 26 470 5250 13000 | 3,4 ropga 14

50 (1,4) 34 125 6 000 26 000 1,7 net 51

100 (2,8) 41 125 7 200 52 015 | 9 mecaues 106

200 (5,6) 55125 8 400 104 025 | 6 mecsaueB 172
500 (14,1) 77 000 12 000 260 060 | 3 mecaueB 322

* B TeveHune 5 nert.

*Mpu 10% y4eTHON CTaBKV AUCKOHTA.

OTIrPy3Ky, NOAroTOBUTESTbHbIE paﬁOTbI, [onoNHUTENbHOE oGopy,uoaaHMe nTao.

' CTOMMOCTb YCTaHOBKM C Y4ETOM 3aTpaT Ha MOHTaX B pa3mepe 75% OT CToMMOCTU

o6opy,qosaH|/|ﬂ. dakTnyeckne N30EPXKN MOryT ObITb BbILLE B 3aBUCUMOCTM OT pacxonoB Ha

2 95% BCEro KOHAEHCMPOBAHHOTO rasa npu LeHe $3 Tbic. dyT? x 1/2 MowHocTH X 365.




OT1an 5: dkoHOMMYecKas oLeHKa NpoeKTa. YCTaHOBKa KOHAEHCAaTOpPOB
MOXET ObITb OYEHb BbIrOAHA M 3aBUCUT OT KOHBIOHKTYPbI LIEH Ha
KOHAEHCUpOBaHHbIE Napbl HA MECTHOM pblHKe. Ha puc. 6 npeacrtaeneHa
OLEeHKa Bo3BpaTa MHBECTULMIA N1 KOHAEHCATOPHbLIX YCTAHOBOK PasnnuyHom
MOLLHOCTM U CTOMMOCTU, MPUBEAEHHBIX Ha puc. 5. [laxxe ¢ y4eToM
MUHMMarbHO LieHbl KoHAEHCMpoBaHHbIX napoB B $3,00 3a Thic. dyT.?
($106/TbIC. M°) Nepvoa Bo3BpaTa MHBECTULMIN, OCOBEHHO ANS KPYMHbIX
YCTaHOBOK, NpVBMEKaTENeH.

OnbIT ogHOro NapTHepa

Komnanusi Chevron (CLUA) yctaHoBuna Bocemb KoHaeHcaTopoB B 1996 . Ha
pesepByap Ana XxpaHeHus HedTu. B pesynsrate Chevron nonyynna cokpaiieHue
amuccun 21 900 Teic. cpyT.? (602,1 ThiC. M®) METaHa B rof Ha KaXaow yCTaHOBKE.
Mpwn ctoumoctn $3 3a Thic. yT.® ($106/Tbic. M®) 3TO COOTBETCTBYET IKOHOMMUU
okono $65 700 Ha yctaHoBky unu $525 600 Ons Bcex BOCbMM YCTaHOBOK.
KanuTanbHble 3aTpaTbl U 3aTpaTbl HA MOHTaX oLeHuBanucb B $240 000 ($30 000
Ha OfHy YCTaHOBKY). PaccmaTpuBaembli MPOEKT MMEN CPOK OKYyNnaemocTu MeHee
0fHOro roga.

Wcnonb3oBaHue KoHOEHCATOPOB MOXET NPUHOCUTL NPUOLINb Npu
YMEHbLUEHN 3MUCCUIN MeTaHa 13 pe3epByapoB XpaHeHUst HedpTu. MapTHepbI
npeanaraloT CreayoLwuii onbIT NPUMEHEHNS YCTAHOBOK:

* Mcnonb3oBaHne nporpammHoro obecnedeHuns E&P Tank kak
3O PEKTMBHOIO MHCTPYMEHTa OLIEHKM KONMMYECTBa 1 CocTaBa Mapos,
BbIXOASALLMX U3 pe3epByapoB XpaHEHNs1 HedTL.

* KoHaeHcauusa napa MoXeT obecneumTb nonyvyeHne npubbinm 3a cyeT
OTHOCUTENbBHO HW3KOW LieHbl TEXHOMOMMN 1 NPY HanMymMm pbiHka cbbiTa
NpoAdyKTa C BbICOKOW TEMMOTON CropaHus.

* KOH,D,GHCQTOprIe YCTaHOBKU OOJDXHbI ObITb YCTaHOBJ1€HbI B TEX Clly4asX,
Korga OoHU ABNAKTCA 3KOHOMUYECKN BbIrOOHbIMU C YH4ETOM BCEX
BO3MOXHbIX 3KOJTOrM4eCKNX N 3KOHOMUYECKNX NPENMYLLIECTB.

* W3-3a oueHb HU3KOTO Mepenaga AaBneHns Mexay pe3epByapoM
XpaHeHUs HedpTh 1 KOMNPECCOPOM PEKOMEHAYETCA UCMOSb3oBaHue Tpy6
BorbLIOro AvaMeTpa AN MEHbLIEro ConpoTUBIIEHUS Fa30BOMY MOTOKY.

% [@bapuTbl KOHOEHCATOPOB AOMKHbLI NoAdUpaTbCs C y4eToM nepepaboTku
MakCcMMarbHbIX 06bEMOB NapoB, NOCTyNaloLWmMX U3 pesepsyapa (9ToT
06bem BbIOMPaETCs Kak yABOEHHbIN CPegHECYTOUHbI 06beM).

* Ha KOHOEeHCaTOopbl peKOMeHAYEeTCA yCTaHaBInMBaTb pOTaLJ,MOHHbIVI
nracTuHYaTbIN KOMMpeccop And nogadun MarlbixX 06beMoB rasa npu
HWU3KOM AaBleHnun.

% OuyeHb BaXHO Bbl6l/|paTb HageXHble, YyBCTBUTElTbHblE CUCTEMbI
ynpasneHuna aond obecneyeHus OTKPbITUA U 3aKPbITUA
aBTOMaTU3NPOBAHHbLIX KrianaHoB ra3oBoro noTtoka npu o4eHb HU3KOM
AaBreHnun.

* BkntounTb CoKkpallleHHble 06beMbI 3MUCCUMN METaHa OT UCMOSb30BaHNS
YCTaHOBOK KOHEHCATOPOB B rofoBble OTHEThI, NpefoCTaBnseMble B
pamkax nporpammbl Natural Gas STAR.
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